Introduction
Systemic lupus erythematosus (SLE) is a chronic, relapsing-remitting autoimmune disease that can affect multiple organs and presents with a wide range of signs and symptoms. The prevalence of SLE has been reported to be 53 cases per 100,000 persons in the US, 1 although this may be an underestimate due to underdiagnosis of the disease. 2, 3 At least one-half of all patients with SLE may experience lupus nephritis (LN) at some time during their disease course, although this number may be even higher because autopsy results show some renal involvement in most patients with SLE. 4 LN is a poor prognostic factor and may result in renal dysfunction and increased morbidity and mortality.
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There is no curative treatment for SLE. Current options considered to be standard-of-care include three major groups of pharmacotherapies: antimalarials, glucocorticoids, and synthetic immunosuppressants. More recently, biologic agents, including belimumab and rituximab, have been used to treat patients with SLE. 5, 6 However, only belimumab is specifically approved for use in SLE, and there is a need for additional treatment options.
Symptoms of lupus can impact multiple aspects of a patient's well-being. 7, 8 Therefore, symptomatic control and maintenance of function and quality of life are particularly important in the management of patients with lupus. 9 A study of patients with SLE in the US found a positive association between overall satisfaction with medical care and healthrelated quality of life. 10 Another study in patients with lupus highlighted the relationship between satisfaction with medical care and depression. 11 There may be discordance between physician and patient perceptions of disease status, which may be driven by patients experiencing both psychological and physical symptoms versus physicians evaluating solely the physical manifestations and other comorbidities of the disease. 12, 13 There is a paucity of data regarding levels and drivers of patient-and physician-reported satisfaction with disease control in SLE and on the concordance between patients and their physicians with respect to satisfaction with lupus treatment. Using a cohort of patients with SLE in the US (with and without LN), the current analysis determined levels of patient and physician satisfaction with disease control and examined the degree of physician-patient agreement with respect to treatment satisfaction.
Materials and methods
Data were drawn from the US Adelphi Lupus Disease Specific Programme (DSP ® ), a real-world survey of lupus patients and their specialist physicians (US rheumatologists or nephrologists) between December 2009 and May 2010. The research was conducted in full accordance with the US Health Insurance Portability and Accountability Act 1996 (HIPAA; www.hhs.gov/ocr/privacy/). No ethical approval was obtained. This is not required for a survey of this nature (multi-sponsored) as stipulated in HIPAA guidelines.
Physician recruitment and eligibility
Physicians were required to see five or more patients with non-nephritis SLE (NNSLE; rheumatologists) or LN (nephrologists) in their clinics in a typical month and to be actively involved in the management of the patient's disease. Physicians meeting these criteria were asked to report on the next five consecutive patients with lupus, presenting for any reason, via completion of a patient record form (PRF). The PRF included data on disease severity, associated symptoms and concomitant physical and psychological conditions, treatment history, and current therapy.
Patients for whom the physician completed a PRF were asked to fill out a patient self-completion (PSC) questionnaire, which included data on general health, lupus history, symptoms, and medications. Written informed consent was collected for all respondents.
satisfaction with disease control
Physicians and patients were asked to report their satisfaction with SLE disease control using a 3-point scale: 1= satisfied; 2= not satisfied, but I believe this is the best that can be realistically achieved; and 3= not satisfied, and I believe better control can be achieved. Responses were recorded in the PRF and PSC questionnaires, respectively, and comparisons were made between respondents in these three satisfaction categories. 
Patient-reported fatigue
Patient-reported feelings about sle
Patients' feelings regarding their SLE were assessed using a 10-point Likert scale (ranging from 0 [completely disagree] to 10 [completely agree]) for the following nine nonvalidated statements: "Overall, my lupus is a major problem in everyday life"; "I know my condition well and have learned to manage it over a long period of time"; "I am always keen to try the next new treatment for lupus"; "I will ask my doctor about any new treatments which become available"; "I am very concerned about the possible side effects of treatment"; "My social life has gotten worse since getting lupus"; "I worry all the time about having a flare up of my lupus"; "I have never felt calm or peaceful since getting lupus"; and "I always feel downhearted and depressed because of my lupus".
Populations for analysis
The DSP data were derived from the forms completed by the physicians and patients; as physicians and patients could forego answering individual questions, the number of respondents differed for individual questions and for certain 
Results
Demographics
The survey cohort consisted of 374 patients for whom physician-reported satisfaction data were available (NNSLE, n=168; LN, n=206); patient-reported satisfaction data were obtained from 212 patients (NNSLE, n=99; LN, n=113). A total of 75 physicians (50 rheumatologists and 25 nephrologists) participated in the survey. Table 1 shows the demographic and disease characteristics of the patient population. The mean age of the survey population was 43.5 years for patients with NNSLE and 39.4 years for patients with LN; the majority of patients in both groups were female (NNSLE, 95.2%; LN, 88.8%). A higher proportion of patients with LN than with NNSLE were reported to have severe disease (physician-reported, 10.7% vs 4.2%; patient-reported, 9.2% vs 2.7%). Significantly higher proportions of patients with NNSLE had fibromyalgia and Sjögren's syndrome (11.0% and 11.7%, respectively) compared with patients with LN (5.1% and 4.1%), whereas significantly higher proportions of patients with LN had high blood pressure and anemia (29.4% and 28.9%) compared with patients with NNSLE (13.6% and 9.7%; P,0.05 for all comparisons). A significantly higher proportion of patients with NNSLE than with LN received antimalarial drugs (69.0% vs 41.9%, P,0.001); and a significantly higher proportion of patients with LN than with NNSLE received immunosuppressants (66.5% vs 38.7%, P,0.001) or steroids (76.4% vs 53.6%, P,0.001).
Overall satisfaction reported by patients and physicians
When patients with NNSLE and LN were analyzed together, the overall proportion of patients satisfied with SLE management was high and was comparable in both the patient (70.3%) and physician (75.9%) groups. Nevertheless, a higher proportion of patients, compared with the physician group, were "not satisfied but believed this was the best that could be realistically achieved". A higher proportion of physicians, compared with the patient group, were "not satisfied and believed better control could be achieved" ( Table 2) .
satisfaction reported by patients with nnsle and ln
Among patients with NNSLE, 75.8% (75/99) were satisfied with their current treatment, whereas 17.2% (17/99) were "not satisfied with the current level of disease control but believed this was the best that could be achieved". The remaining 7.1% (7/99) were "not satisfied and believed a better level of control could be achieved".
More patients with NNSLE in the "satisfied" group had mild disease compared with the "not satisfied" groups (P=0.004 across groups for patient-reported severity; Table 3 ). Significantly greater proportions of patients in the "not satisfied" groups had disease flare (patient-reported, P=0.005; physician-reported, P=0.031; Table 3 ) compared with the "satisfied" group. Significant positive associations were observed between patient-reported dissatisfaction and symptoms of joint tenderness, joint stiffness, joint swelling, pain on movement, malar rash, depression, anxiety, fatigue, hair loss, and photosensitivity ( Figure 1A ). Patients in the "not satisfied" categories reported greater severity of joint stiffness (P=0.009). There were no significant associations between satisfaction with disease control and age, gender, ethnicity, or employment status (data not shown).
Patients with NNSLE who were dissatisfied with their current level of disease control also reported greater levels of fatigue (mean FACIT-Fatigue scores of 40.7 in the "satisfied" group, 29.4 in the "not satisfied, but I believe this is the best that can be realistically achieved" group, and 28.3 in the "not satisfied, and I believe better control can be achieved" group; P,0.001 across groups).
Patients with NNSLE who were dissatisfied with their current level of disease control were more likely to view their lupus as "a major problem in everyday life" (P=0.002 across groups), to feel that their "social life has gotten worse since getting lupus" (P=0.006 across groups), to worry about "having a flare" (P=0.017 across groups), and to feel "downhearted and depressed" because of their lupus (P=0.017 across groups). No other significant findings were associated with the remaining statements (data not shown).
Among patients with LN, 65.5% (74/113) were satisfied with their current treatment, 30.1% (34/113) responded "not satisfied, but I believe this is the best that can be realistically achieved," and 4.4% (5/113) responded "not satisfied, and I believe better control can be achieved".
In the LN group, significant associations were noted between patient-reported satisfaction and age; patients who were satisfied (mean age, 38.7 years) and patients who were "not satisfied but believed this was the best that could be realistically achieved" (mean age, 43.2 years) were similar in age but were older than patients who were "not satisfied and believed better control could be achieved" (mean age, 25.6 years; P=0.01; Table 3 ). Significant inverse associations were noted between patient-reported satisfaction and physician-and patient-reported disease severity (P,0.001 across groups for each). Significant positive associations were noted for patient-reported dissatisfaction and current joint tenderness, joint stiffness, pain on movement, anxiety, headaches/migraines, and fatigue ( Figure 1B) . Patients in the "not satisfied" categories reported greater severity of malar rash (P=0.035). The mean number of treatments was higher among patients in the "not satisfied" categories compared with those who were satisfied (P=0.009 across groups). There were no significant associations between satisfaction with disease control and ethnicity, smoking status, or time since diagnosis (data not shown).
Patients with LN who were "not satisfied" with their current disease control also reported greater levels of fatigue (mean FACIT-Fatigue scores of 39.3 in the "satisfied" group, 25.9 in the "not satisfied, but I believe this is the best that can be realistically achieved" group, and 35.6 in the "not satisfied, and I believe better control can be achieved" group; P,0.001 across groups).
Patients with LN in either of the "not satisfied" categories were more likely to view their lupus as "a major problem in everyday life" (P,0.001 across groups) and feel that their "social life has gotten worse since getting lupus" (P=0.04 across groups). No other significant findings were associated with the remaining statements (data not shown).
satisfaction reported by physicians for patients with nnsle and ln
Rheumatologists were satisfied with disease control in 78.6% of their patients with NNSLE (132/168), dissatisfied but felt the level of control was the best they could achieve for 8.9% of their patients (15/168), and dissatisfied and believed that better control could be achieved for 12.5% of their patients (21/168).
Rheumatologists who were "not satisfied" with disease control in patients with NNSLE were more likely to be managing patients who were unemployed (P=0.043 across groups; data not shown), who had moderate or severe disease (P,0.001 across groups), or who were currently experiencing disease flare (physician-and patient-reported; P,0.001 across groups for both; managing patients who were currently in remission (P,0.001 across groups).
Rheumatologists "not satisfied" with the level of disease control in patients with NNSLE reported that their patients had more joint tenderness, joint stiffness, joint swelling, pain on movement, pain at rest, fibromyalgia, leukopenia, hair loss, depression, and fatigue ( Figure 2A ). Significant positive associations were observed for the severity of physicianreported joint stiffness and physician dissatisfaction with disease control (P=0.005).
For their patients with LN, nephrologists were satisfied with disease control in 73.8% (152/206), "dissatisfied but believed this was the best that could be achieved" in 17.5% (36/206), and "dissatisfied and believed better control could be achieved" for 8.7% (18/206) .
Compared with nephrologists who were "satisfied", ne phrologists who were "not satisfied" with disease control in their patients with LN were more likely to be managing patients who were female (P=0.044), who had moderate or severe disease (physician-and patient-reported; P,0.001 for both), who were currently experiencing disease flare (physician-and patient-reported; P,0.001 for both), and who were less likely to be in physician-reported remission (P,0.001; Table 4 ).
Malar rash, discoid rash, kidney dysfunction, thrombocytopenia, and leukopenia were more frequent in patients with LN of the "not satisfied" physician groups ( Figure 2B ). Joint swelling and hair loss were factors in the "not satisfied and better could be achieved" group only. No significant associations were observed across the physician-reported satisfaction categories in relation to symptom severity.
concordance of treatment satisfaction between patients with nnsle and their physicians
Agreement between patients with NNSLE (N=99) and rheumatologists for the level of satisfaction with current disease control was "slight" (70.7%; kappa =0.1445). The level of agreement varied significantly with NNSLE severity (P=0.0062), with the greatest agreement observed for mild NNSLE (59/75; 78.7%). Physician-patient agreement on the level of satisfaction also tended to decrease (P=0.2035) as the number of medications taken by patients with NNSLE increased: 1 drug, 22/27 (81.5%); 2 drugs, 22/30 (73.3%); and $3 drugs, 26/42 (61.9%); NNSLE severity was positively associated with an increased number of medications (P,0.001).
Few dissatisfied patients with NNSLE and their physicians perceived a possibility for improvement: 17% of patients felt their level of control was the best that could be achieved and 7% felt that improvement was possible; whereas 
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concordance of treatment satisfaction between patients with ln and their physicians
Agreement between patients with LN (N=112) and nephrologists for satisfaction with current disease control was "fair" (71.4%; kappa =0.3695). Patient-physician agreement on satisfaction tended to be higher (P=0.0740) in patients with mild (42/56; 75.0%) or moderate (31/41; 75.6%) LN compared with severe LN (7/15; 46.7%). As the number of medications taken by patients with LN increased, physician-patient agreement on the level of satisfaction tended to decrease (P=0.0764): 1 drug, 17/20 (85.0%); 2 drugs, 30/39 (76.9%); and $3 drugs, 31/51 (60.8%). The number of medications increased with the severity of LN, but did not achieve statistical significance (P=0.051).
Few dissatisfied patients with LN and their physicians perceived a possibility for improvement: 30% of patients felt their level of disease control was the best that could 
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Discussion
These data demonstrated that substantial levels of both physician-and patient-reported dissatisfaction exist with SLE disease control in the US. For NNSLE, ~20% of rheumatologists and 25% of patients were dissatisfied with the current level of disease control, consistent with a previous survey in which 79.0% of physicians and 73.3% of patients reported treatment satisfaction. 16 For rheumatologists and their patients with NNSLE, dissatisfaction with disease control was associated with disease severity, disease activity (lack of remission and presence of current flare), as well as joint symptoms, pain, malar rash, depression, anxiety, and fatigue. For LN, ~33% of nephrologists and 25% of patients were dissatisfied; physician-and patient-reported dissatisfaction was associated with the severity of LN and various signs and symptoms of disease.
Contrary to a previous survey that reported moderate agreement between patient and physician assessment, 16 concordance between patient-and physician-reported satisfaction in our survey was only "slight" among those with NNSLE and "fair" among those with LN. For patients with NNSLE, discordance between patients and physicians was mainly associated with physician-reported disease activity (moderate or severe) and with patient-reported disease flare. For patients with LN, patient-physician discordance was associated with the presence of disease flare (both patient-and physicianreported). Interestingly, among patients with either NNSLE or LN who were in physician-defined remission, physicians tended to be more satisfied with the level of disease control than their patients. Patients with NNSLE who have selfreported disease flares show a lower level of satisfaction with disease control than their physicians, highlighting a need to assess patient perceptions of disease in addition to clinical and laboratory assessments. These data are consistent with a previous report showing discordant assessments of disease activity among patients with NNSLE and their physicians. 17 Patients with NNSLE and LN were more likely to be dissatisfied than their physicians, which could impact treatment adherence and overall well-being. 18, 19 Negative perceptions of illness have implications for overall disease burden. In our survey, patients dissatisfied with their level of disease control also had a negative perception of the possibility for improvement. A study of adults with SLE in Australia found that negative perceptions of disease were associated with a higher psychological burden and 
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Physicians dissatisfied with treatment control in NNSLE had a perception of greater potential for improvement (1% felt the control was the best that could be achieved and 12% felt that improvement was possible) than dissatisfied physicians of patients with LN (17% indicated that control was the best they could achieve and 9% felt that further improvements were possible), suggesting a greater unmet treatment need in LN.
This study identified factors associated with treatment satisfaction and determined the level of concordance/discordance among patients with SLE and their physicians. We observed that physicians and patients associate different factors with satisfactory control of SLE. In a previous report of 208 females with lupus, patients tended to score their disease activity based on both physical and psychological factors, whereas physicians tended to base their assessments on clinical signs and symptoms. 13 Such discrepancies in disease perception have implications for treatment goals and treatment adherence, and highlight the need to utilize patient self-assessment in addition to accepted clinical outcome 
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Mozaffarian et al measures. Furthermore, our results support the need for improved understanding between physicians and patients with respect to their perceptions of SLE and satisfaction with treatments and outcomes. A recent study evaluating disease perception by patients with SLE and final-year medical students found significant differences between these groups; medical students, compared with patients, perceived SLE to be significantly more threatening (ie, less controllable, with higher burden of symptoms and emotional response). 21 This study has limitations associated with survey-based and retrospective methodology. Assessment of disease activity by physicians depended on their professional judgment; only 21 of 375 patients included in the analysis had documented SLE Disease Activity Index scores. Medication use also could have affected the results. The "not satisfied" groups had relatively small numbers of patients; thus, further studies are needed to verify "slight" or "fair" concordance observed between patients and physicians. A high proportion of patients in the LN group were treated with steroids, suggesting that future studies might analyze satisfaction stratified by steroid dose. While we noted correspondences between various disease parameters and treatment satisfaction, cause and effect could not be established, although a cross-sectional survey of adults with SLE in the US has shown that steroid use was significantly associated with reduced patient satisfaction. 22 Despite its limitations, the current study is more likely to represent "real-world" findings than a controlled clinical trial. Additionally, this study provides the patient's perspective, which is usually missing in clinical trials. We believe that further research is needed to identify the underlying drivers of treatment dissatisfaction in patients with SLE and their physicians. Furthermore, the clinical implications of the discordance in treatment satisfaction between physicians and their patients and of the association between treatment dissatisfaction and disease symptoms will need to be further investigated in future studies.
Although the current treat-to-target recommendations state the importance of shared decisions between informed patients and their physicians, a clear definition of key patientreported outcomes in SLE is still pending and is not part of the treat-to-target recommendations, 23 thus reinforcing the need to find a way to include patient preferences in disease management. The results of this survey highlight the considerable levels of dissatisfaction with disease control among patients with NNSLE and LN and their physicians in the US, as well as the discordance in treatment satisfaction between physicians and their patients, especially in severe, difficult-to-manage SLE. Our results also suggest that interventions to identify and address comorbid symptoms, such as anxiety, depression, and fatigue, may have a significant impact on reducing patient-perceived disease burden and enhancing patient satisfaction with treatment. A patient-centric approach, which includes the patient's perspectives and preferences during treatment, could become part of the standard management of SLE as it might help to improve the physician-patient relationship and, consequently, contribute to improving patient satisfaction and quality of care.
